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HOUSING AND LICHT INDUSTRIAL CONSTRUCTYQN e
IN PERUAFROST REGIONS ot

- L™= followdng nre summaiies of asch of the articles edited
by A. Chekotillo, Acting Director of the Institute,/ . . -

"Some Peatures of Dwelling-ouss Foundotions in the Northurn Parts of :
the Permafrost Region," V. P, FumelY, 21 pp

On the basis of investigations carried ovt in.the Dudinke, Igarka,
and Auadyr regions, the author concludes that permafrost under woodan -
dwelling houses and cimilar biildings in the no:the™n perddns of the )
pernrfrost area may be treserved without thawing during the suaser moriths.

A low £11) arranged along the soole of a building helps to keep
the ground benuath the foundetion in a froven cordition all year round,
¥hen this f£ill is used, no cellar is necessary.

The writer comperes various climatic factors with the thermal
conditions of perwafrcat in northem snd ~outhem regions ol the USSR
permafrost area. . : -

Ths investigaticns resuited in the esondlusion that the thermal )
status of purmafrost under buildings depends on various climatic elements’
in different regions; in some cases the spow cover has the greater

- influence; in others, the insolation, otc. On the other hand, the seasonz

are not eyual in their influence; in some regions of the permafrost
area the winter sesson controls the whcle heat tzlance of ks permofrost,
while the influense of the suumer haat is prevalert in other regions.
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“Construction and Maintenance of Small Induetrial-Bulilding Foundations
in the Dudinka Region,™ G, 0. lukin, 74 pp - :

iy ‘The .author reports the results of-observations on -the underground
structures of two amall power-plant buildings and of a brick kiln,

The cbservations were carried out during the construction and two
yearc of operation. In constructing the brick kiln and cne of the power~
plant buildings, steps were taken to preserve the permafrost condition
of the ground. Another powerplent building, a provisional structure,
was bullt by customary methods without taking into consideration the
thermel effect of the boiler furnace on the permafrost subsoil,

It has been obssrved tlat proper design, suitable comstruction
methods, and relisble themal insulation of underground struetures are
of greatest importance under permafrost conditions. The maintenance
elso has a great part in the stability of buildings in thess regions,
and careful drainage uf melting spow, rain, and indnatrial waters
vary important. :

"Building Poundations at Yakutsk," H. I. Saltykov, 34 pp -

The article contains data on the typss and con.étruétion of %he more
interesting bulldings constructed in Yakutsk during the past 200 years.

Stone buildings erested according to ususl technical norms, without
_ taking #atc zccount the parrafrost, in most cases have Leen considerably
deformed., “ i

On the basis of practical experience, the lozel builders have evolved
the following raquirements for srecting atone tuildings: (1) choice, for
mich buildings, of dry, sendy, elevated, well-drsired areas; (2) doep
foundations ia the permafrost; end (3) massive forms with grsat reserves
of strength. R ‘

In icebrdanc& with the severe climate and low tempersture of the
permefrost, the principls of construction at Yakutsk is the preservation
of the ground benesth the foundations in a permafrost stste, °

. It has been shown that by constructing buildings with a moderate
formation of haat, for exampls, dwellings, schools, etc., it is sufficient
to coustruct the usual cellara and to avoid placing stoves on the stone
foundations to preserve the permafrost. In comperizon with the thermal
regime of the ground under notursl conditions, the thermal regime bensath
duch buildings shows the following particular festures: (1) an increase
of the average anusl temperatures; (2) a decrsacte of the amplitude of
seasonal vuriations; and (3) a lowering of maximal temperatures.

In connection with thase changes, the sarfrce of the permafrost be-
neath such buildings not only maintains its level, bul at times vises.

In the case of m&:striai buildings with greater heat procuction, it
is necessary to build them with readily ventilated collars, substituting
saparste supperts for compact wall foundations. . .o

During recent yeara some buildings of this type were' constructed
in Yaiutsk according to the suggestion of Profesaor N. A, Tsitovich.
In spite of unfavorable ground conditions, all of them ars in quite
satisfactory states. :

Intensive thawing of the permafrost is observed under heated builairngs
entirely without cellars, i.e,, with the floor placed directly on the
ground, and also around underground and semi-underground buildings.
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The wooden houses of Yakutsk stand well withcui deformation. They
are constructed on wocden pillars driven one or two meters into the earth.

* The construction of wooden buildings in Yakutsk has' Femained almost
the same fo: about 150 years.

"$hé Temperature Field Laws of the Permafrost af thé Vorkuta District.,
D. V. Redozubov, 31 pp .

The investigstion was besed on a geophysical interpretation ot
permafrost,; which is conceived of as the existence of a negstive
temperature field below the surface of the gero annual amplitudes in the
upper layer of the lithosphers. ;

Because cof altering factors, the temperature field down to the boundary
of the zero annusl amplitudes does not represent a Fourier field and is
excluded from the following analysis.

The investigation is limiied to the solvtion of two probléms:

The solution of the first problem permits the caleulation of the
time necessary for the inception of the linsar law of ths distribution
of temperature in the bulk of the permafrost in the case of a change of
the temperature on the surface of the zero annual amplitudes, thes lower
boundery of the permafrost remining corstant, This time is called a
"gtationary" time. :

The study of the temperature curves from this pcin* of view can givo
sdditionnl data for historicel climatology. s

The -temperature field of the psrmafrost has ﬁpocific peculiar:lties\' B
resulting from the thawing of ice or the freeving of water. ‘Therefore,’
the bulk of the permafrost has a thermal. inertia. )

Due to this inertis, the seriss of climatic changes does not .
coincide in time with the seriss of frost changes., These acries may -
diverge in tims by ten thousands of yeara. With the change of climate,
different gradisnts set in in the frozen bulk and in thawed rocks beneath
the latter. Theréfore, we observe a sharp bend on the temperature curve.
Two types of svch bends are possible., One of them was revsaled by
nlsmring the temperature in a shaft of the Vorkuta district.

Tho seoond oroblem aiffers from tie problem of Stophan, and allou o
the caloulation of two Luctora: (1) the imogradient iise, during which
the thicknass of the frozen ground corresponding to the given climate
is estsblished; and (2) the thickness of the ravsafrost.

The thicknsss or the permafrost corresponding to the 81V°n ‘climate
is called "statiomary."

The difference betwsen the actual and stationary thiclness serves
85 a messuro of the "unstetionarity” of the temperature fiald. Ite
value snd »ign show the directiocn of the dynams of the pamfrost.,’

The nature of the dynamics of the permafrost consists of the Iollotdng:
(1) the chenge of the tempsrature on the surface of zero annual ampli-
tudes; (2) the settling of a stationary tempsrsture distribution within
" ¢he negative field and a small change of the position of the lower surrace
of the permafrost; (3) the further changs of the lower surfsce of the:
peraafrost, camplsted caring toe isagradient time; and (L) the chenge
of the gradient in the bulk of tho prmufrost.

A compiete degindation of the permafrost will take place when
the upper surface of the permefrost is isolated from winter freexing.
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The temperature will soon approech zero throughout the whole bulk ‘of the

permafrost. Aftermards the ice begins to disappeer from above and from
.below, and the permafrost dissppears. - s ) o

The contanporary climate usually meaintains already existing m rma-
frost. It i1s only on the boundaries of permafrost regions that it mey
giva rise to a new formation of permafrost or its complste dissppsarance.

All the general lavs of the tenperature field apply to the temper-~
ature field of the permafrost of the Vorkuta district. The analysis of
the temperature field gives the additiomsl fzct that the temperature
field mst be considered as a space “anparature field.

The problem of the spacs temperature field of the permsfrost may
_ be confined to the boundsry problems of mathematical physics, For
exsmple, when the temperatures on the surface of gero amplitudss and
" the luwer surface of the permafrost are constant, the tempsraturs field
of the permafrost may be formulated as Dirichle's spac¢ problem,

o« END -
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